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| ncorporating stories in the science classroom trans-
forms students from a group of passive learners into
a community of active scientists I use the term stories
i loosely to describe the literature T use in my classroom,
such as news articles and adapted biographies of scientists
from books and websites. I also use sections from govern-
ment reports or magazine articles in my lesson plans and,
at times, write my own narratives to serve the particular
purposes of my lesson.

I use stories to incorporate the nature of science into
my 10th-grade biology classes and to teach topics that do
not lend themselves to inquiry labs or in-depth case stud-
les. Stories serve as a vehicle for creating continuity in my
curriculum. Whether we read short historical narratives
about scientists or current event articles, stories weave
common elements of the nature of science between topics
and activities Stories also can help students realize the
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important contributions of women, persons of color, and
other traditionally underrepresented groups Stories are
a nice fit for lessons when inquiry-based labs do not work
for the topic or time limits restrict lab activities.

According to the National Science Education Stan-
dards, inquiry helps students understand both content
and the nature of science and provides students with an
“appreciation of how we know what we know” (NRC
1996, p 105). Inquiry involves critical thinking, reason-
ing, hypothesizing, and testing, but the Standards also
emphasize the importance of “history in school science
programs to clarify different aspects of scientihic in-
quiry [and] the human aspects of science” (NRC 1996,
p- 107). Inquiry-based labs are not the only way to teach
students these skills. In this article, I discuss how to use
stories to engage students in both scientific inquiry and
the nature of science.
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ﬁsiﬁg stories in the classroom

To incorporate reading into my curriculum, I select a sto-
ry and ask students to read it as homework Sometimes I
read the story aloud in class, dramatizing it with my voice
and actions. Reading aloud is helpful for students with
reading disabilities and can therefore facilitate the activ-
ity. Prior to the reading activity, I have students write in
a journal or discuss their ideas about the story’s topic to
determine prior knowledge, as well as to engage them
metacognitively. For example, if we are going to read a
story that involves the process of science, 1 ask students
what they know about scientific inquiry, such as, “Do
all scientists use the same method?™ and “What steps are
involved?” As a class, we often revisit these questions
throughout the year, which allows students a chance to
reflect on how their thinking has changed

After the reading, students engage in large- or small-
group discussions, think-pair-share, or journal exercises
about other questions I have prepared in advance The
entire activity s short (less than 15-20 minutes), so the
stories I use are generally less than two typed pages and
require about 5 minutes to read Occasionally the stories
are longer, but often the readings are part of other activi-
ties that address content more explicitly

The following four examples of reading activities ad-
dress the nature of science and scientific inquiry, but can
also be modified to teach content knowledge or used as
assessment tools. The activities illustrate various ways in
which stories are used in my biology classes. The same
principles and questions I address with these examples
can easily be transferred to other science content areas
with minor modifications.
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Edward Jenner and the discovery of vaccines

After my class has covered the microscopic world of vi-
ruses, | give students a short biography on Edward Jen-
ner to engage them in the nature of science and help them
learn about vaccination The biography is found on the
British Broadcasting Company’s (BBC) Historic Figures
website (se¢ “Edward Jenner biographical excerpt” for a
section of this biography).

In the discussion following the story, I ask students
a number of questions starting with, “What surprised
you from this biography?” Students usually cannot be-
lieve that Jenner tested his hypothesis on his own son.
I then direct the conversation into areas related to the
nature of science:

« Why was Jenner interested in preventing smallpox?

« How does Jenner exhibit scientific thinking

and inquiry? '

« What was Jenner’s hypothesis? What observa-

tions did Jenner base his hypothesis on? How
did he test it?

+« Was Jenner’s test ethical ?

« How did the scientific community and society

respond to Jenner'’s finding and why?

Discussion is lively and each time I use this biography
in class, I sense that students are immersed in the history
and nature of science Not only do students learn how
vaccines “trick” the body, they also learn that science does
0ot occur in a vacuum, but instead is influenced by the
larger community. A full inquiry lab is not feasible for
my lesson on viruses, but using this biography is a great
way to involve students in authentic science.

Mystery reptiles?

Stories about mystery creatures are as old as time. While
searching the internet for material about birds and
reptiles, I came across an article in the Corzez Journal
(Heidelberg 2002) about sightings of a mysterious “river
dinosaur” in the American southwest. The focus of a re-
cent Mystery Hunters episode on Discovery Kids Channel
(2006), the existence of a river dinosaur has never been
confirmed because one has not been found dead or alive;
the only evidence of the mystery creature is contained in
eyewitness reports. The newspaper article includes com-
ments from eyewitnesses who describe where they sup-
posedly saw the creature, what it looked like, and some of
its behaviors {eyewitnesses describe the creature as a cross
between a bird and a dinosaur)

I use this article in my classroom to explore the ideas of
evidence and the differences between scientific and non-
scientific evidence I begin by asking students to comment
on the article: “Do you believe it? Why or why not?”
and “Do you think the river dinosaur is real?” I then ask
students to support their arguments with evidence from
the article and ask what additional evidence they would




require to be more certain about - g
the reality of the river dinosaur
We also discuss what type of ev-
idence scientists would require
and how it would be different
from the eyewitness testimony
Nikolai Sucik, the investiga-
tor quoted in the article, has a
colorful history as a cryptozo-
ologist (i.e , mysterious creature
investigator), which leads to
classroom discussion about the
different realms of science and
pseudoscience. We also discuss
how the article would be re-
ceived if it appeared in National
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Geographic magazine or The
National Enguirer.

Fach time I conduct this ex-
ercise, | am surprised that this
short article convinces many stu-
dents that the “river dinosaur”
exists. Students’ misconceptions
regarding evidence and scientific
thinking become apparent dur-
ing this exercise, and [ am able
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to address these misconceptions
further in other areas of the cur-
riculum. Interestingly, much of
the mystery concerning the river K
dinosaur has yet to be resolved. @ Ll 3
A few other news outlets picked S
up the story, but nothing conclu-
sive has been reported about the
existence of a living river dino-
saur and what kind of crearure it
is, although speculation abounds.

Rosalind Franidin and
the structure of DNA

The discovery of the structure of
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IDNA is a great example of scien-
tific process in action, and high-
lighting Rosalind Franklin’s role
engages students in the complex
social aspects involved in scien-
tific work Although it is geared
toward middle school students,
I use the book Uncovering the Structure of DNA (Phelan
2003) to introduce students to Franklin, as the resource is
already built into my curriculum for a timeline project and
also works well for students with reading disabilities. To
further illuminate Franklin’s role without reducing her to
a simplistic caricature, students also read modified portions
of a Physics Today article (Elkin 2003}, in particular the
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sections that discuss Franklin’s conflicts with colleagues,
and her personality and contributions. As students work
through the readings, we discuss the following:
= Which scientist made the “most important” con-
tribution to this discovery? (This seems to ignite
much debate as students realize that it 1s impos-
sible to pin down the most important scientist.)

March 2008 35

Weaving in the Story o'f Science




36

B blograph:es biit. also stones about important disc
desof the 21st century

» How did each scientist study DNA? What dif-

ferent methods and techniques were used? In
what ways were the scientists” backgrounds dif-
ferent?

In what ways were the collaborations among
the different scientists important? How did they
treat each other? What does this tell you about
what society and the scientific community were
like at that time? What were some of the dif-
ficulties between Franklin and the other scien-
tists? Why was Franklin not awarded the Nobel
Prize? Do you think similar incidents would
happen today? Why or why not?

The Science Teacher

s What have we learned about DINA since the 195057
How has our knowledge of DNA changed?

Even though it may be difficult for some students to
thoughtfully engage in these issues as traditional notions
of science and equality are challenged, studying Frank-
lin is important because it prompts discussion about the
difficulties women often experienced (and may continue
to experience)} in scientific research. Studying Franklin
allows students to delve into the difficulties inherent in
science that extend beyond experimentation and expose
them to authentic science, which is often personality-
driven.

Science and culturs

Incorporating cultural aspects of science into the class-
room 1s difficult, as textbooks often present minority
scientists as simply an “extra” in the curriculum (AAAS
Project 2061 Textbook Evaluations). However, the
Saciety for the Advancement of Chicanos and Native
Americans in Science’s {(SACNAS) excellent website,
The Biography Project (weww.sacnas.orgfbiography),
contains short biographies of over 70 contemporary
Chicano and Native American scientists in biology,
chemistry, physics, and Earth science These biogra-
phies reveal to students the integral role of culture in
the nature of science.

Most of the biographies on the SACNAS site include
versions adapted for both middle and high school reading
levels and are written in the first person The majority of
the biographies include background information about
what influenced the person to become a scientist and
what he/she currently researches. The biographies often
provide a nice segue or introduction to a topic and allow
students to engage in the cultural and personal influences
on scientific work. A typical series of questions my stu-
dents work through includes:

» How did the scientists’ upbringing influence his/

her decision to become a scientist?

» What role does his/her culture play in what he/
she researches?

+ How might a scientist of a different culture
study this topic? How could someone else focus
on a different aspect of this topic? How would
you study this topic?

» What motivates this scientist? Why does he/she
study this topic?

While not all of the biographies specifically address
culture, they all include the personal dimension inherent
in scientific work and allow students to sec scientists as
real people with dreams and motivations.

Assessing understanding

I would like to be more explicit in my assessment of stu-
dents’ understandings of the nature of science before and
after introducing various stories, but even the research
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community disagrees about what the nature of science
actually is (Alters 1997) and how to best determine if stu-
dents understand the elements of it (Driver et al. 1996).
Reviewing journal entries is helpful and provides insight
into this complex topic, and I use a rubric that can be
adapted according to the lesson’s goals (Figure 1, p. 35)
Most of all, I am excited to anecdotally witness greater
curiosity in my students and see them open their minds to
diverse ways of thinking about science.

Although the greatest gains I have noticed in my
students are increased enthusiasm and curtosity, gains in
their understanding of the nature of science and inquiry
are more difficult to determine. Students seem to raise
more questions during our discussions, and their journal
entries reveal greater excitement and open-mindedness
about scienttfic inquiry For example, comments such as
“I never thought about it before” and “I guess I do not
really think like a scientist” reveal that my students are
grappling with ideas and ways of thinking that are new
to them and sometimes difficult to integrate with their
current understandings of science.

By using stories, my biology curriculum has become
more coherent. An atmosphere of scientific inquiry per-
meates my classroom labs, readings, discussions, and
lectures. Stories return the human element to science and
invite students to place themselves in the shoes of great
scientists and think scientifically about current events. =

Alfison Kirchhoff {reese098@umn edu) i o graduate teaching as-
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